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METHOD AND APPARATUS FOR
PROVIDING EVENT OF PORTABLE DEVICE
HAVING FLEXIBLE DISPLAY UNIT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent
Application No. 10-2012-0002968, filed on Jan. 7, 2012 in
the Korean Intellectual Property Office, the entire disclosure
of which is hereby incorporated by reference.

BACKGROUND

1. Field

Apparatuses and methods consistent with exemplary
embodiments relate to a portable terminal and a method of
operating the same, and more particularly, to a portable
terminal having a flexible display unit, and a method of
operating the same.

2. Description of the Related Art

With recent development of digital technologies, various
portable terminals, which can communicate and process
personal information while moving, such as a mobile com-
munication terminal, a personal digital assistant (PDA), an
electronic organizer, a smart phone, and a tablet PC, etc., are
being introduced. Such a portable terminal has various
functions such as a voice call function, message transmis-
sion including a short message service (SMS) and a multi-
media message service (MMS), a video call function, an
electronic organizer function, a photographing function,
e-mail transmission and reception, a broadcast replay func-
tion, an Internet function, a music replay function, a sched-
ule management function, a social network service, a mes-
senger service, a dictionary function and a game function,
etc.

Further, portable terminals are becoming ubiquitous.
Hence, in public places where noise by the portable terminal
should be restricted (e.g., a conference room, a classroom
and a library, etc.), a user usually sets the portable terminal
in silent mode. Even in a situation where the terminal is set
in silent mode, when an alarm event such as a call reception
or a message reception, etc. is generated, the display unit can
be turned on. In such a case, user may turn off the portable
terminal, or may cover the terminal, put the terminal upside
down, or hide the terminal, etc. At this time, since the user
cannot check the portable terminal, the user cannot recog-
nize even an urgent alarm event. That is, in case a call or a
message is received in a situation where the display of the
portable terminal is not used (e.g., the terminal is placed
upside down or the display unit is covered, etc.), the
received information cannot be appropriately transmitted to
the user.

SUMMARY

One or more exemplary embodiments provide a portable
terminal capable of extending the display area to the side as
well as the front by implementing a flexible display in a
portable terminal, and a method of processing an event using
the same.

One or more exemplary embodiments also provide a
portable terminal having a flexible display unit, which may
divide the flexible display unit into a main display area of the
front and an auxiliary display area of the side, and output
event information of an alarm event, and a method of
processing an event using the same.

15

20

30

40

45

55

2

One or more exemplary embodiments also provide a
portable terminal having a flexible display unit, which may
support an output of event information by silent alarm mode
by extending the flexible display unit to the side of the
portable terminal body, and a method of processing an event
using the same.

One or more exemplary embodiments also provide a
portable terminal having a flexible display unit, which may
output event information of an alarm event using an auxil-
iary area of the flexible display unit by turning the portable
terminal state to silent alarm mode according to the state of
the portable terminal when an alarm event is generated, and
method of processing an event using the same.

One or more exemplary embodiments also provide a
portable terminal having a flexible display unit, which may
process an output of event information of an alarm event
using an auxiliary display area of the flexible display unit by
supporting the change to silent alarm mode based on the
menu setting, and a method of processing an event using the
same.

According to an aspect of an exemplary embodiment,
there is provided a portable terminal including: a flexible
display unit disposed on a front surface of the portable
terminal and extending to a side surface of the portable
terminal, the flexible display unit including a main display
area on the front surface, and an auxiliary display area on the
side surface; a sensor that detects a state of the portable
terminal; and a controller that selectively outputs event
information on at least one of the main display area and the
auxiliary display area of the flexible display unit according
to the detected state of the portable terminal.

According to an aspect of another exemplary embodi-
ment, there is provided a method for processing an event of
a portable terminal including a main display area formed on
a front surface of the portable terminal, and an auxiliary
display area formed on a side surface of the portable
terminal, the method including: determining a state of the
portable terminal; changing a mode of the portable terminal
into a silent alarm mode when the main display area is not
being used; receiving an alarm event in the silent alarm
mode; and outputting event information according to the
alarm event on the auxiliary display area.

According to an aspect of another exemplary embodi-
ment, there is provided a method for processing an event of
a portable terminal including a main display area formed on
a front surface of the portable terminal, and an auxiliary
display area formed on a side surface of the portable
terminal, the method including: receiving an alarm event;
determining a state of the portable terminal when receiving
the alarm event; determining whether to enter a silent alarm
mode according to the determined state of the portable
terminal; and outputting event information according to the
alarm event on the auxiliary display area when entering the
silent alarm mode.

According to an aspect of another exemplary embodi-
ment, there is provided a computer readable recording
medium storing a program for execution by a portable
terminal including a flexible display unit including a main
display area and an auxiliary display area, the program
configured to function as a unit that selectively outputs event
information according to an alarm event on at least one of
the main display area and the auxiliary display area of the
flexible display unit according to a state of the portable
terminal.

According to an aspect of another exemplary embodi-
ment, there is provided a method for processing an event of
a portable terminal including a flexible display area includ-
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ing a main display area formed on a front surface of the
portable terminal, and an auxiliary display area formed on a
side surface of the portable terminal, the method including:
receiving event information in a silent alarm mode; detect-
ing a state of the portable terminal; and selectively output-
ting event information on at least one of the main display
area and the auxiliary display area of the flexible display
area according to the detected state of the portable terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects will be more apparent from
the following detailed description in conjunction with the
accompanying drawings, in which:

FIGS. 1to 3 illustrate a portable terminal having a flexible
display unit according to an exemplary embodiment;

FIG. 4 schematically illustrates a constitution of a por-
table terminal according to an exemplary embodiment;

FIGS. 5, 6 and 7 illustrate an example of utilizing an
auxiliary display area of the flexible display unit in a
portable terminal according to an exemplary embodiment;

FIGS. 8, 9 and 10 illustrate an operation example of
providing event information using an auxiliary display area
according to an implemented type of the flexible display unit
in a portable terminal according to an exemplary embodi-
ment;

FIG. 11 illustrates an example of event information output
in an auxiliary display area of a flexible display unit accord-
ing to an exemplary embodiment;

FIG. 12 is a flowchart illustrating an example of operating
a flexible display unit for a state change of a portable
terminal according to an exemplary embodiment;

FIG. 13 is a flowchart illustrating an example of operating
a flexible display unit for an alarm event in a portable
terminal according to an exemplary embodiment;

FIG. 14 is a flowchart illustrating an example of operating
a flexible display unit for event information in a portable
terminal according to an exemplary embodiment; and

FIG. 15 schematically illustrates an operation of detecting
the position of a portable terminal according to an exem-
plary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Exemplary embodiments will be described with reference
to the accompanying drawings in detail. The same reference
numbers are used throughout the drawings to refer to the
same or like parts. Detailed descriptions of well-known
functions and structures incorporated herein may be omitted
to avoid obscuring the subject matter of the present disclo-
sure.

According to one or more exemplary embodiments, in a
situation when the main display area of the front of the
portable terminal is not used (e.g., a situation when the main
display area of the front surface is covered by other objects
(e.g., a case of a portable terminal and a notebook, etc.), or
the front surface is directed downward by contacting the
surface of a table, etc.), if an alarm event occurs, event
information for the alarm event may be provided through an
auxiliary display area on a side surface of the portable
terminal. The alarm event may include, for example, an
event such as a call reception, a message reception (e.g., a
message reception based on a short message service (SMS)/
multimedia message service (MMS)), an e-mail reception,
an information reception of a push service, or an alarm
reception of a social network service (SNS), etc. However,
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these are only non-limiting examples. It will be appreciated
that an alarm event may be any event of which a user would
desire to be informed.

To this end, according to one or more exemplary embodi-
ments, both ends of a portable terminal are made in a bent
form, and the portable terminal comprises a flexible display
unit integrally including a main display area of the front
surface of the portable terminal and an auxiliary display area
of the side surface of the portable terminal, a sensor that
detects the state of the portable terminal, and a controller
that detects the state of the portable terminal at the time of
an alarm event occurrence, and controls the flexible display
unit to output event information using at least one of the
main display area and the auxiliary display area of the
flexible display unit. Moreover, according to one or more
exemplary embodiments, a conversion of operation mode
into silent alarm mode may be selected by a setting on the
portable terminal.

FIGS. 1 to 3 illustrate a portable terminal having a flexible
display unit according to an exemplary embodiment.

As illustrated in FIGS. 1 to 3, a portable terminal accord-
ing to an exemplary embodiment includes a flexible display
unit 100, a main body 200 on which the flexible display unit
100 is mounted, and an additional device which is formed on
the main body 200 and performs a function of the portable
terminal, etc. In FIGS. 1 to 3, the additional device may
include a speaker 301, a microphone, a sensor, such as an
illumination sensor 303 and/or and a front surface camera
module 305, etc., and one or more physical buttons, etc.

The flexible display unit 100 is a bendable display device,
and may be bent or rolled without damage through a
substrate that is thin and flexible like paper. Since such a
flexible display unit 100 uses a plastic substrate, rather than
a generally used glass substrate, the flexible display unit 100
may be formed using a low temperature manufacturing
process, rather than a conventional manufacturing process,
so that the substrate is not damaged. The flexible display unit
100 uses a plastic film in a liquid crystal display (LCD), a
light emitting diode (LED), an organic LED, and an active
matrix OLED (AMOLED), etc., thereby giving flexibility to
the flexible display unit 100, such that the flexible display
unit is capable of being folded and unfolded. Such a flexible
display unit 100 is not only thin and light, and strong against
outside impact, but also may be bent and be manufactured
in various forms.

The flexible display unit 100 includes an active matrix
screen of a certain screen size (e.g., 3 inches, 4 inches, 4.65
inches, 5 inches, 6.5 inches, and 8.4 inches, etc.) according
to the size of the portable terminal, and may be extended to
at least one side surface (e.g., at least one of the left, right,
upper and lower side surfaces) of the portable terminal, be
folded to less than the radius of curvature (e.g., S cm, 1 cm,
7.5 mm, 5 mm, and 4 mm, etc.), in which the flexible display
unit 100 may be operated, and be coupled with the side
surface of the main body 200. The display area shown on the
front surface of the flexible display unit 100 is called a main
display area 110 of the front surface, and the display area,
which is extended from the main display area, is bent to at
least one of the side surfaces of the main body 200, and is
shown on the side surface of the main body 200, is called an
auxiliary display area 120 of the side surface.

The main display area 110 and the auxiliary display area
120 have been distinguished for the convenience of expla-
nation, and at least one end of the main display area 110 and
the auxiliary display area 120 is bent, and may be imple-
mented by one flexible display unit 100 whose at least one
bent end is extended to at least one side surface of the
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portable terminal, or may be implemented by one flexible
display unit 100 whose at least one bent end is extended to
the rear side surface of the portable terminal. Hence, the
display area of the front surface of the portable terminal is
called the main display area 110 and the display area on the
side surface of the portable terminal is called the auxiliary
display area 120. That is, the main display area 110 of the
front surface of the portable terminal and the auxiliary
display area 120 of the side surface of the portable terminal
are implemented by one integrally formed flexible display
unit 100.

Likewise, as shown in FIGS. 1 to 3, the flexible display
unit 100 is divided into the main display area 110 of the front
surface and the auxiliary display area of the side surface, and
may provide an alarm event using the auxiliary display area
120. In a situation where the main display area 110 of the
front surface of the portable terminal is not used, when an
alarm event occurs, event information for the alarm event
may be provided through the auxiliary display area 120 of
the side surface. One example of such a situation may
include when the main display area of the front surface is
covered by an object, as shown in FIG. 3 where a case 800
of the portable terminal covers the portable terminal, or for
example a notebook, etc. Another example of a situation
may include where the front surface is directed downward
by contacting the surface of the table, etc.

For example, the portable terminal may be turned upside
down for a meeting. That is, may the state of the portable
terminal may be changed, for example, by making the main
display area 110 directed downward to contact the surface of
the table. Further, the main display area 110 may be covered
by putting the portable terminal in a separate case 800 as
shown in FIG. 3, or the main display area 110 may be
covered using a notebook, etc.

The portable terminal may detect the state of the portable
terminal using the sensor. The state of the portable terminal
may be detected by an illumination sensor that detects a
change of the amount of light, an operation sensor (e.g., a
geomagnetic sensor and an acceleration sensor, etc.) that
detects the position of the portable terminal, or a timer, etc.
Here, as the sensor, a plurality of sensors (e.g., sensor 1,
sensor 2, and sensor 3, etc.) may be integrated in one chip,
or a plurality of sensors may be implemented as separate
chips.

For example, the portable terminal may determine the
current state according to an illumination value detected by
the illumination sensor. The portable terminal may also
determine the current state according to the position infor-
mation (e.g., values measured for X-axis, Y-axis and Z-axis)
detected by the operation sensor. Further, the portable ter-
minal may determine the current state according to the
current time detected by the timer. The case where the timer
is used may correspond to an operation that determines
whether the current time of the portable terminal corre-
sponds to the time which has been set by user as silent alarm
mode automatic execution, and enters silent alarm mode if
the current time corresponds to the user-set time.

Hereinafter, it is described that first the illumination value
is determined by the illumination sensor, and if the measured
illumination value satisfies predetermined criteria (e.g., the
main display area 110 is covered as the above, and the value
is less than a certain preset value), the state where the
portable terminal is placed is determined by the additional
operation sensor, and the operation of determining the
output direction of the auxiliary display area 120 according
to the state is illustrated. However, according to an exem-
plary embodiment, the portable terminal may be set to be
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operated according to only one of the sensors, or may be set
to be operated the combination of three or more sensors.

Further, as a result of determination by the value mea-
sured based on the sensor, if it is determined that the portable
terminal is in the state where the main display area 110 is not
used (e.g., the reversed state, or the state where the main
display area 110 is covered, etc.), it is determined that the
portable terminal is in the silent alarm mode. If the illumi-
nation sensor detects the illumination change and transmits
an electronic signal corresponding thereto to the controller,
the controller may compare the transmitted signal with a
preset value, and thereby the state of the portable terminal
may be determined. At this time, in case the illumination
value by the illumination sensor is less than a preset value,
the controller may determine that the portable terminal has
entered the silent alarm mode, and changes the operation
mode. For example, assuming that the brightest illumination
measured by the illumination sensor is 100, the darkest
illumination is 0, and a preset standard illumination is 30, in
case the illumination measured by the illumination sensor is
the same as or less than the standard value 30, it is deter-
mined that the portable terminal has entered the silent alarm
mode.

The silent alarm mode corresponds to a mode that pro-
hibits the output of event information by the main display
area 110 of the front surface, and allows the output of the
event information by the auxiliary display area 120 of the
side surface. Furthermore, in the silent alarm mode, a screen
output may be performed and the sound output and vibration
output may be prohibited, which may be variously defined
according to settings of the portable terminal. The event
information output based on the auxiliary display area 120
may be performed by outputting the event information on
the main display area 110 in one color (e.g., black color), or
the power of the main display area 110 may be separated
from that of the auxiliary display area 120 so that the power
supply to the main display area 110 is blocked.

Further, a right hand mode and a left hand mode of the
portable terminal may be defined using the environment
setting provided in the portable terminal or a separate
application. Further, when the right hand mode or the left
hand mode is set, the portable terminal may operate the
auxiliary display area 120 of only the side surface corre-
sponding to the determined mode. For example, in case the
portable terminal is set to the right hand mode in FIG. 1,
event information is output through the auxiliary display
area 120 of the right side surface, and in case the portable
terminal is set to the left hand mode, the event information
is output through the auxiliary display area 120 of the left
side surface.

The portable terminal may receive an alarm event after
changing into the silent alarm mode. The alarm event may
include a call reception, a message reception, an information
reception of a push service, a mail reception and an alarm
reception of an SNS, etc. as explained above. When receiv-
ing an alarm event in the silent alarm mode, the portable
terminal may output event information according to the
alarm event based on the auxiliary display area 120 of the
side surface. Here, the output of the event information may
be continually output until an input to the portable terminal
is received (e.g., a cancellation input), or may be output for
a preset period of time (e.g., 1 second, 3 seconds, and 5
seconds, etc.) and then stopped.

When receiving the alarm event at the silent alarm mode,
the portable terminal may determine the type of the alarm
event, and extract event information according to the type of
the determined alarm event. Further, the extracted event
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information may be processed in the form which may be
displayed in the auxiliary display area 120, and the infor-
mation may be outputted. For example, when determining a
call-related alarm event, calling information (e.g., a phone
number) is be extracted, and the extracted calling informa-
tion and event processing method is compared with the user
definition. Further, the calling information is processed to be
the event information according to a priority (e.g., important
or common) which is set for the calling information, and the
event information is output on the auxiliary display area 120.

Further, when determining a message alarm event, at least
one of the calling information (e.g., a phone number) and
message content may be extracted, and the extracted calling
information may be compared with the user definition of the
event processing method. Further, at least one of the calling
information and message content may be processed into the
event information according to the priority (e.g., important
or common) which is preset for the calling information, and
the event information may be outputted in the auxiliary
display area 120.

Further, the method of processing the alarm event has
been illustrated in the above based on the calling informa-
tion, but according to an exemplary embodiment, the pro-
cessing method for the alarm event for each event type may
be determined. That is, the priority may be set individually
for each alarm event such as a call reception, a message
reception, an information reception of a push service, an
e-mail reception, and an alarm reception of an SNS, etc., and
accordingly, event information may be outputted by pro-
cessing to be different types of event information.

Further, event information, which is intended to be out-
putted through the auxiliary display area 120, may be
processed differently according to the event type in the form
of at least one of a calling number, a caller’s name, message
content (e.g., a scroll function support), an icon (an icon
distinguished according to a call, a message, an e-mail, a
push service, and an SNS, etc.), and a color (displaying the
whole or part of the auxiliary display area 120 differently
according to the preset priority), etc. Such a method of
outputting event information will be described later with
reference to FIG. 11.

FIG. 4 schematically illustrates the constitution of a
portable terminal according to an exemplary embodiment of
the present invention.

Referring to FIG. 4, a portable terminal includes a com-
munication module 310, a flexible display unit 100, a sensor
330, a storage 350, and a controller 390. Further, the
portable terminal may further comprise an audio processor
including, for example, a microphone and a speaker, a digital
broadcast module configured to receive a digital broadcast
(e.g., a mobile broadcast such as a digital multimedia
broadcasting (DMB) and a digital video broadcasting
(DVB)), a camera configured to photograph a static image
and a dynamic image of an object, at least one local wireless
communication module configured to support a communi-
cation function based on a local wireless communication
method, such as, for example, a Bluetooth communication,
an infrared data association (IrDA) communication, a radio
frequency identification (RFID) communication and a near
field communication (NFC), etc., an input unit configured to
support an input based on, for example, a hard key or a soft
key, and a battery for supplying power to the above com-
ponents, etc., but the explanation thereof is omitted here for
clarity.

The communication module 310 is configured to com-
municate with an external server or another portable termi-
nal through a communication network. The communication
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module 100 may include, for example, a radio frequency
(RF) module for supporting a mobile communication service
such as a voice call, an image call and data communication,
etc. based on the mobile communication. Further, the com-
munication module 100 may support an Internet communi-
cation service such as a voice call, an image call and a data
communication, etc. based on an Internet protocol (IP). In
particular, the communication module 100 may receive an
alarm event from an external server or another portable
terminal. Further, the communication module 100 is not
limited to a certain communication module and communi-
cation method, but may be implemented by various forms of
communication modules so that the mobile device may
communicate with the external server or another mobile
device.

The flexible display unit 100 may display a screen related
with the operation state of the portable terminal. For
example, the display unit 100 may display a home screen, a
menu screen, a call sending/receiving screen, a message
writing/receiving screen, a chatting screen, and/or each
execution screen according to the execution of an applica-
tion of the portable terminal. The flexible display unit 100 is
divided into a main display area 110 of the front surface of
the portable terminal and an auxiliary display area 120 of the
side surface of the portable terminal, and event information
may be output according to an alarm event such as a call
reception, a message reception, an information reception
according to a push service, and an information reception
according to an SNS, etc. through the auxiliary display area
120. An example of operating an auxiliary display areca 120
of the flexible display unit 100 will be described later.

Further, according to an exemplary embodiment, an LCD
is used as the flexible display unit 100, but other display
devices such as an LED, an OLED, and AMOLED, etc. may
also be used. Further, the flexible display unit 100 may
include an interface which supports a touch-based input. For
example, the flexible display unit 100 may support touch-
based various user inputs by the constitution of a touch
screen, may generate an input signal according to a user
input, and may transmit the generated input signal to the
controller 390. Further, when displaying various screens as
explained above, the flexible display unit 100 may support
a display of a screen by a horizontal mode according to a
rotational direction (or placed direction) of the portable
terminal, a display of a screen by a vertical mode according
to the rotational direction (or placed direction) of the por-
table terminal, and a display of an adaptive screen conver-
sion according to a change between the horizontal mode and
the vertical mode.

The sensor 330 may detect at least one of various changes
such as a position change, illumination change and accel-
eration change, etc., and transmit the corresponding electri-
cal signal to the controller 390. That is, the sensor 330 may
sense a state change of the portable terminal, generate a
sensing signal according thereto, and transmit the generated
signal to the controller 390. The sensor 330 may comprise
various sensors. When operating the portable terminal (or
based on a setting of the portable terminal), as long as power
is supplied to at least one sensor which is set according to the
control of the controller, the state change of the portable
terminal may be sensed. According to an exemplary embodi-
ment, the state change of the portable terminal may be
detected by always operating the sensor 330. Alternatively,
the sensor 330 may be operated according to a predefined
setting of the portable terminal, an alarm event detection
time point, or a manual operation.
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Such a sensor 330 may include at least one of any type of
sensing device which may detect the state change of the
portable terminal. For example, the sensor 330 may com-
prise at least one of an acceleration sensor, a gyro sensor, an
illumination sensor, a proximity sensor, a pressure sensor, a
noise sensor (e.g., a microphone), a video sensor (e.g.,
camera module), or a timer, etc.

As a way to detect various environments (e.g., the state
where the front surface of the portable terminal contacts the
surface of the table (turned-upside-down state), or the state
where the main display area 120 is covered by the case 800
of the portable terminal) which do not use the main display
area 110, an operation of at least one combination of an
illumination sensor and an acceleration sensor, etc. is illus-
trated according to an exemplary embodiment. However,
other combinations of sensors or a single sensor may be
used. That is, the state of the portable terminal may be
detected using one or more sensors. Here, it is assumed that
the sensor 330 is the acceleration sensor, and the operation
of detecting the position of the portable terminal will be
described with reference to FIG. 15.

FIG. 15 schematically illustrates an operation of detecting
the position of a portable terminal according to an exem-
plary embodiment.

Referring to FIG. 15, in case an alarm event is received by
the communication module 310, power is supplied by the
control of the controller 390, and the sensor 330 measures a
position of the portable terminal. The position of the por-
table terminal may be detected by always operating the
sensor 330. Further, the sensor 330, particularly the accel-
eration sensor, may be operated after detecting an alarm
event.

It is illustrated that the sensor 200 uses the acceleration
sensor for detection of the position of the portable terminal.
In a case in which the sensor 200 is the acceleration sensor,
detection of the portable terminal by the illumination sensor
may be omitted. In such a case, when the portable terminal
is turned upside down and the main display area of the front
surface of the portable terminal contacts the surface of the
table, such an operation is possible. However, even when the
main display area of the front surface of the portable
terminal is directed upward and the rear side of the portable
terminal contacts the surface of the table, such an operation
is possible. As such, any placement configuration of the
portable terminal may be detected by measuring the illumi-
nation of the portable terminal using the illumination sensor
and measuring the position of the portable terminal for
operation of the auxiliary display area 120. Hereinafter, a
specific example of measuring the position of the portable
terminal by the acceleration sensor will be described.

The sensor 330 may generate an electrical signal by
measuring the acceleration of the portable terminal, and
transmit the generated electrical signal to the controller 390.
For example, assuming the case where the sensor 330 is a
tri-axial acceleration sensor, the gravitational acceleration
for each of X-axis, Y-axis and Z-axis may be measured. In
particular, the sensor 330 measures acceleration which is the
result of the movement acceleration plus the gravitational
acceleration, but if the portable terminal is not moved, only
the gravitational acceleration may be measured. For
example, it is assumed that the state where the front surface
of'the portable terminal is directed upward is the positive (+)
direction of the gravitational acceleration, and the state
where the rear surface of the portable terminal is directed
upward is the negative (-) direction of the gravitational
acceleration.
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As illustrated in FIG. 15, in case the rear surface of the
portable terminal is placed to contact the flat surface, X-axis
and Y-axis elements of the gravitational acceleration mea-
sured by the sensor 330 are both measured as 0 m/sec?, and
only the Z-axis element is measured as a positive value (e.g.,
+9.8 m/sec?). In contrast, in case the front surface of the
portable terminal is placed to contact the flat surface, X-axis
and Y-axis of the gravitational acceleration measured by the
sensor 330 are measured as 0 m/sec?, and the Z-axis element
may be measured as a certain negative value (e.g., -9.8
m/sec?).

Further, assuming that the portable terminal is placed
diagonally with the surface of the table, the gravitational
acceleration measured by the sensor 330 is measured as a
value in which the value of at least one axis is not 0 m/sec?,
and at this time, the square root of the sum of the squares of
the elements of three axes, i.e., the size of the vector sum,
may be a certain value (e.g., 9.8 m/sec?). In the above case,
the sensor 330 senses each acceleration for X-axis, Y-axis
and Z-axis directions in the coordinate system. Further, each
axis and the gravitational acceleration thereof may be
changed according to the attached position.

In case the gravitational acceleration transmitted from the
sensor 330 is measured by at least one axis element, the
position of the portable terminal may be checked (calcu-
lated) using the gravitational acceleration for each axis. The
position may be indicated by a roll angle (P), a pitch angle
(0), and a yaw angle (¥). The roll angle (®) indicates a
rotation angle around X-axis, the pitch angle (6) indicates a
rotation angle around Y-axis, and the yaw angle (W) indi-
cates a rotation angle around Z-axis. In the case of an
example illustrated in FIG. 15, if the gravitational accelera-
tion of the Z-axis transmitted from the sensor 330 is +9.8
m/sec?, the position of the portable terminal indicates that
the roll angle and the pitch angle correspond to 0, and thus
it is seen that the rear surface of the portable terminal, which
receives the gravitational acceleration of Z-axis, is placed in
a gravitational direction. Any position of the portable ter-
minal may be sensed through the above method, and a
position detector that detects the position of the portable
terminal may be additionally implemented.

The controller 390 may determine the position of a
portable terminal using an algorithm such as, for example, a
position calculation algorithm using a Euler angle, a position
calculation algorithm using an extended Kalman filter, and
an acceleration-predicting switching algorithm, etc. That is,
a method of measuring the position of the portable terminal
using an accelerometer, etc. may be implemented in various
manners.

Referring to FIG. 4 again, the storage 350 is configured to
store various applications and data which are processed in
the portable terminal, and may comprise one or more
nonvolatile memories and volatile memories. The storage
350 may comprise at least one of a read only memory
(ROM), a flash memory, a random access memory, an
internal hard disk drive, an external hard disk drive, or an
external storage medium, etc. Further, the storage 350 may
continually or temporarily store the operating system of the
portable terminal, a program and data related with the
display control operation of the flexible display unit 100,
detection of the state of the portable terminal using the
sensor 330 and a program and data related to the control
operation according thereto. In particular, the storage 350
may store setting information 370 related to the main display
area 110 and the auxiliary display area 120 of the flexible
display unit 100.
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The setting information 370 may include, for example,
standard condition information for determining whether the
value measured by the sensor 330 (particularly, the illumi-
nation sensor) satisfies conditions for entering the silent
alarm mode, priority information which is set for each event
type or each set of sending information for determining the
output method of the event information of the auxiliary
display area 120, operation mode information for operating
right hand mode or left hand mode, information for the
completion of the output of the event information (e.g., a
continuous output until a user interaction is inputted, or an
output for a preset period of time, etc.), and information
about the operation method of the sensor 330 for the silent
alarm mode (e.g., a sensor to be used and an event condition
for each sensor). The setting information 370 may be
implemented as at least one mapping table.

The controller 390 controls a general operation of the
portable terminal. The controller 390 may control operation
related with the operation of the event information output
based on the silent alarm mode for an alarm event using a
flexible display unit 100 in an exemplary embodiment of the
present invention. That is, in the flexible display unit 100,
which is divided into the main display area 110 of the front
surface and the auxiliary display area 120 of the side surface,
the controller 390 may control the output of the event
information of the alarm event using the auxiliary display
area 120.

For example, the controller 390 may determine the state
of the portable terminal based on the sensor 330 regardless
of the generation of an alarm event, determine the entrance
of'the silent alarm mode according to the determined state of
the portable terminal, and control the output of the event
information of the alarm event based on the auxiliary display
area 120 for the alarm event generated at the silent alarm
mode. Further, the controller 390 may determine the state of
the portable terminal at the time point when generation of an
alarm event is detected, determine whether the portable
terminal has entered the silent alarm mode according to the
determined state of the portable terminal, control the output
of the event information of the alarm event based on the
auxiliary display area 120 when entering the silent alarm
mode. Further, the controller 390 may operate the silent
alarm mode based on the timer regardless of whether an
alarm event has occurred. For example, the controller 390
may determine whether the portable terminal has entered the
silent alarm mode by determining the current time of the
portable terminal. For example, when the current time
belongs to a predefined time range (e.g., midnight or a
certain period of time), the entrance of the silent alarm mode
may be determined. Further, the output of the event infor-
mation of the alarm event may be controlled based on the
auxiliary display area 120 for the alarm event which is
generated at silent alarm mode.

Further, when outputting the event information on the
auxiliary display area 120, the output method of the event
information may be determined according to a priority,
which is set for each alarm event, and a priority, which is set
for each set of sending information, and the event informa-
tion may be outputted according to the determined method.
Further, the controller 390 may adaptively control the dis-
play direction of the event information of the auxiliary
display area 120 according to the state of the portable
terminal.

Further, the controller 390 may control various operations
related with the general function of the portable terminal in
addition to the function. For example, the controller 390
may control the operation and the screen display when
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executing a certain application. Further, the controller 390
may receive an input signal corresponding to various touch
interaction inputs supported in the input interface based on
a touch, and may control the function operation according
thereto. Further, the controller 390 may control transmission
and reception of various sets of data based on wired or
wireless communication.

The portable terminal shown in FIG. 4 may be imple-
mented on information communication device, multimedia
device or application device which support the function
according to one or more exemplary embodiments. For
example, the portable terminal may include devices such as
a mobile communication terminal operated according to
each of communication protocols corresponding to various
communication systems, a tablet personal computer, a smart
phone, a digital camera, a portable multimedia player
(PMP), a media player, a portable game console, and a
personal digital assistant (PDA), etc.

FIGS. 5 to 7 illustrate an example of using an auxiliary
display area of the flexible display unit in a portable terminal
according to an exemplary embodiment.

As illustrated in FIG. 5, a screen example is shown in
which the front surface of the portable terminal is shown,
and event information 400 is output in the auxiliary display
area 120 of the flexible display unit 100. FIG. 6 illustrates a
screen example where the rear surface of the portable
terminal is shown, and the event information 400 is output
on the auxiliary display area 120 of the flexible display unit
in the state where the front surface of the portable terminal
contacts the surface of the table, and FIG. 7 illustrates an
operation of outputting event information 400 by adaptively
converting (rotating) the display direction of the event
information within the auxiliary display area 120 according
to the state where the portable terminal is placed.

Referring to FIGS. 5 and 7, the display direction of the
event information within the auxiliary display area 120 of
the flexible display unit 100 may be the forward direction
regardless of the state where the portable terminal is placed.
For example, in the state where the front surface of the
portable terminal is directed upward, in case the rear surface
comes to be directed upward again, or in the state where the
rear surface of the portable terminal is directed upward, in
case the front surface comes to be directed upward again, the
event information 400 may be rotated accordingly (e.g., 180
degrees) so that user may always see the event information
in the auxiliary display area of portable terminal in the
forward direction. Further, in case the portable terminal is
placed diagonally at a preset angle (e.g., 30 degrees and 120
degrees, etc.) based on the state where the front surface of
the portable terminal is directed upward, the rotational
direction of the event information within the auxiliary
display area 120 may be determined according to a preset
angle as described above. For example, in case the preset
angle is 30 degrees, the direction of the display of the event
information within the auxiliary display area may corre-
spond to the state where the front surface is directed upward,
and in case the preset angle is 120 degrees, the direction of
the display of the event information within the auxiliary
display area 120 may correspond to the state where the rear
surface is directed upward. Likewise, the rotation of the
event information 400 according to the state where the
portable terminal is placed may detect the state where the
portable terminal is placed based on the acceleration sensor
of'the sensor 330 as described above, and the output method
of the event information may be determined accordingly.

For example, when detecting an alarm event, the control-
ler 390 may determine whether the portable terminal has
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entered the silent alarm mode based on the illumination
sensor of the sensor 330. When it is determined that the
portable terminal has entered the silent alarm mode, the state
(position and direction) where the portable terminal is
placed may be determined based on the acceleration sensor
of the sensor. As shown in FIG. 5, the surface, where there
are additional devices such as a speaker 301, an illumination
sensor 303, a front surface camera module 350, and the main
display area 120, is called the front surface, and as shown in
FIG. 6, the surface, where there are a rear surface camera
module 500 and a battery cover 550, etc., is called the rear
surface.

In case the front surface of the portable terminal is
directed upward as shown in FIG. 5, the event information
400 is directly outputted without rotation through the aux-
iliary display area 120, and in case the front surface directed
downward as shown in FIG. 6, the event information 400
may be rotated by 180 degrees, and may be output through
the auxiliary display area 120.

Further, in the state like an example as shown in FIG. 5§
or FIG. 6, in case the state of the portable terminal is
converted from one state to the opposite state, the display
direction of the event information 400 of the auxiliary
display area 120 may be adaptively rotated and displayed. At
this time, while the event information 400 is outputted based
on the auxiliary display area 120, when the position infor-
mation, which indicates that the front surface and the rear
surface of the portable terminal are turned upside down from
the sensor 330, is detected, the controller 390 may control
the conversion of the display direction of the event infor-
mation 400.

The case of using the auxiliary display area 120 according
to the state where the portable terminal is placed has been
illustrated in FIGS. 5 to 7, but such an operation is possible
even in case the portable terminal is contained in the case
800 of the portable terminal as shown in FIG. 3.

FIGS. 8 to 10 illustrate an operation example of providing
event information using an auxiliary display area 120
according to an implemented type of the flexible display unit
100 in a portable terminal according to an exemplary
embodiment.

Referring to FIGS. 8 to 10, FIG. 8 illustrates an example
of a case where the auxiliary display area 120, which is
extended to the side of the main body 200 of the portable
terminal, is implemented to cover an entire end of the side
of the main body 200, and FIG. 9 illustrates an example of
a case where the auxiliary display area 120, which is
extended to the side of the portable terminal, is implemented
up to cover only a part of the side of the main body 200. FIG.
10 illustrates an example for explaining a method of out-
putting event information 400 according to the type in which
the auxiliary display area 120 is implemented in the portable
terminal.

As illustrated most clearly in FIG. 10, assuming that the
height (the size of the vertical direction) of the auxiliary
display area 120, which is extended to the side of the main
body 200, is “H”, the event information 400 may be differ-
ently processed according to the height H (the size of the
vertical direction). For example, the event information 400
(e.g., sending information, message content, information of
the push service, and the text such as an alarm of an SNS)
and an event identifying item 450 (e.g., an icon for identi-
fying an event type (a text-type icon and/or an image-type
icon), a color border, and a color bar, etc.), which are
extracted according to the height H of the auxiliary display
area 120, may be selectively displayed.

10

15

20

25

30

35

40

45

50

55

60

65

14

As illustrated in FIG. 8, in case the height H of the
auxiliary display area 120 is larger than or the same as the
minimum display size A for displaying text (e.g., H=7 mm
and A=6 mm), the event information 400 may be indicated
by one or a combination of the text and the event identifying
item 450. In contrast, as illustrated in FIG. 9, in case the
height H of the auxiliary display area 120 is smaller than the
minimum display size A for displaying text (e.g., H=6 mm
and A=7 mm), the display of the text may be omitted, and
the event information 400 may be displayed by one or a
plurality of combinations of event identifying items 450.
The minimum display size A may determined experimen-
tally.

That is, according to an exemplary embodiment, the event
information 400 and the event identifying item 450 may be
selectively displayed according to the height H of the
auxiliary display area 120.

As illustrated in FIG. 10, the auxiliary display area 120
may display event information 400 in consideration of the
height H of the auxiliary display area 120, the minimum size
h for displaying a color border implemented on the outer
side of the text among event identifying items 450, and the
minimum size A for displaying the text. Here, the minimum
size A for displaying the text may be defined as the gap 2a
between the text size T and the auxiliary display area 120,
i.e., “A=T+2a”. The gap 2a of the auxiliary display area 120
includes the upper gap a and the lower gap a, and may be
determined according to the radius of curvature of the
flexible display unit 100. While the upper gap a and the
lower gap a are shown as the same height in FIG. 10, the
upper gap and the lower gap alternatively may be different
heights. In FIG. 10, the lower gap among auxiliary display
areas 120 may be omitted. For example, in case the auxiliary
display area 120 is extended only part way into the side
surface of the main body 200 of the portable terminal, the
lower gap may be omitted, and in case the auxiliary display
area 120 is extended to the bottom surface of the portable
terminal, the lower gap may be generated according to the
radius of curvature. In FIG. 10, the case where both the
upper gap and the lower gap are included is illustrated for
the convenience of explanation. In the case of the example
of reference numeral 801, a case is illustrated in which the
height H of the auxiliary display area 120 is larger than or
the same as the minimum size A (A=T+2qa) for displaying
the text, and the minimum size A for displaying the text is
larger than or the same as the minimum size h for displaying
the color border. That is, an example of a case is illustrated
in which the height H of the auxiliary display area 120 is
larger than all other elements (e.g., H>=A>h), particularly
when the height H of the auxiliary display area 120 is larger
or the same as the minimum size A for displaying the text.
In such a case, at least one of the event information 400 (e.g.,
a text of calling information, message content, information
of a push service, and an SNS alarm, etc.) and the event
identifying item 450 (e.g., an icon for identifying an event
type (a text-type icon, and an image-type icon), a color
border and a color bar, etc.) may be selectively displayed
according to a setting of the portable terminal.

The example of reference numeral 803 shows a case
where the height H of the auxiliary display area 120 is larger
than or the same as the minimum size A (A=T+2a) for
displaying the text, and is smaller than or the same as the
minimum size h for displaying the color border. That is, the
example shows the case where the height H of the auxiliary
display area 120 contains all other sizes or is the size
between the sizes (e.g., h=H=A), particularly the case where
the height H of the auxiliary display area 120 is larger than
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or the same as the minimum display size, but is smaller than
the minimum size h for displaying the color border. In this
case, the event information 400 (e.g., a text of calling
information, message content, information of a push service,
and an SNS alarm, etc.) and part of the event identifying
item 450 may be selectively displayed according to a setting
of the portable terminal. Part of the event identifying item
450 may contain at least one of an icon for identifying an
event type and a color bar except a color border.

The example of reference numeral 805 shows a case
where the height H of the auxiliary display area 120 is
smaller than the minimum size A (A=T+2a) for displaying
a text, and the minimum size A for displaying the text is
smaller than the minimum size h for displaying a color
border. That is, the example shows a case where the height
H of the auxiliary display area 120 has a smaller size (e.g.,
H<A<h) than all the other sizes, particularly the height H of
the auxiliary display area 120 is smaller than the minimum
size A for displaying a text. In such conditions, the display
of the event information 400 (e.g., a text of calling infor-
mation, message content, information of a push service, and
an SNS alarm, etc.) is omitted in the auxiliary display area
120, and part of the event identifying item 450 may be
selectively displayed. Part of the event identifying item 450
may include at least one of the icon for identifying the event
type (e.g., an image type icon) and a color bar according to
a setting of the portable terminal.

The above may be summarized as follows.

(1) In case the height H of the auxiliary display area 120
is larger than or the same as the minimum size A for
displaying a text, at least one of the event information 400
and a part of the event identifying item 450 (particularly, at
least one of an icon for identifying an event type and a color
bar except a color border) may be displayed according to a
setting of the portable terminal.

(2) In case the height H of the auxiliary display area 120
is a size between the minimum size A for displaying a text
and the minimum size h for displaying a color border, at
least one of the event information 400 and a part of the event
identifying item 450 (particularly, at least one of an icon for
identifying an event type and a color bar except a color
border) may be displayed according to a setting of the
portable terminal.

(3) In case the H of the auxiliary display area 120 is
smaller than the minimum size A for displaying a text is, the
event identifying item 450 (particularly, at least one of an
icon for identifying an event type and a color bar according
to a setting of the portable terminal) may be displayed.

For example, in the case of the above (1), as illustrated in
reference numeral 801 of FIGS. 8 and 10, when an alarm
event occurs, the type of the alarm event (e.g., a call, a
message, an e-mail, a push service, or an SNS, etc.) may be
determined, and the event information 400 (e.g., a text-based
calling information, caller information, message content,
push service alarm content, or SNS alarm content, etc.) may
be extracted from the alarm event. Further, at least one of
various event identifying items 450 (e.g., an icon for iden-
tifying an event type (a text-type icon and an image-type
icon), a color border or a color bar, etc.) may be determined
according to the type of the alarm event and the priority
which is set thereto. Thereafter, the event information 400
and the event identifying item 450 may be displayed
together. In the case of the above method (1), it is possible
that only one of the event information 400 and the event
identifying item 450 is selectively displayed according to a
setting of the portable terminal.
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In the case of the above method (2), as illustrated in
reference numeral 803 of FIG. 10, when an alarm event
occurs, an alarm event type (e.g., a call, a message, an
e-mail, a push service, or an SNS, etc.) may be determined,
and the event information 400 (e.g., a text-based calling
information, caller information, message content, push ser-
vice alarm content, or SNS alarm content, etc.) may be
extracted from the alarm event. Further, at least one of
various event identifying items 450 (e.g., an icon for iden-
tifying an event type (a text-type icon and an image-type
icon), a color border or a color bar, etc.) may be determined
according to the type of the alarm event and the priority
which is set thereto. Thereafter, the event information 400
and the determined event identifying item 450 may be
displayed together. In the case of the above method (2), it is
possible that one of the event information 400 and the event
identifying item 450 is selectively displayed according to a
setting of the portable terminal.

In the case of the above method (3), as illustrated in FIG.
9 and reference numeral 805 of FIG. 10, when an alarm
event occurs, an alarm event type (e.g., a call, a message, an
e-mail, a push service, or an SNS, etc.) may be determined,
and an event identifying item (particularly, an icon for
identifying an event type (an image-type icon) or a color bar)
mapped to the determined alarm event type may be
extracted. Further, it is also possible that only the event
identifying item 450 (e.g., a color bar) according to the
priority of the alarm event type (or calling information) is
extracted. Further, at least one extracted event identifying
item 450 may be displayed.

Further, the height of the auxiliary display area 120, the
minimum size A for displaying a text, the gap a of the
auxiliary display area 120 and the size T for displaying the
text, and the minimum size h for displaying the color border
may be respectively defined. For example, the sizes of the
portable terminal may be respectively defined according to
the type of portable terminal in which the flexible display
unit 100 is implemented.

Hereinafter, an example of a specific operation that out-
puts event information of an alarm event using the auxiliary
display area 120 will be described with reference to FIG. 11.

FIG. 11 illustrates event information outputted in the
auxiliary display area 120 of the flexible display unit 100
according to an exemplary embodiment.

Referring to FIG. 11, with respect to event information
about an alarm event, at least one of a text and an event
identifying item may be displayed through the auxiliary
display area 120. At this time, the event information output
through the auxiliary display area 120 may be displayed by
one of a text or an event identifying item, or a combination
thereof according to the height of the auxiliary display area
120 as considered above. Further, the event information
output through the auxiliary display area 120 may be pro-
vided in various combinations according to a setting of the
portable terminal.

For example, as illustrated in reference numeral 901, a
received alarm event is a call reception, and a text-type icon
for identifying the type of the alarm event like “Call:”
among the event identifying items 450, and event informa-
tion 400 like “010-1234-5678 Mother” may be provided
together through the auxiliary display area 120.

As illustrated in reference numeral 903, the received
alarm event is a call reception, and among event identifying
items 450, a text-type icon for identifying the type of the
alarm event like “Call:”, event information 400 like “010-
1234-5678 Mother”, and a color border for alarming the
priority which is set for the alarm event by being formed in
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a certain form (e.g., a square form and an elliptic form, etc.)
which surrounds the outer block of the text-type icon and the
event information, may be provided together through the
auxiliary display area 120. The color border may be pro-
vided in a color, which is distinguished according to each
priority, such as red, yellow and blue, etc. according to the
priority (important, common and bookmark, etc.) according
to a setting of the portable terminal. For example, assuming
the case a high priority is set for a calling number of
“010-1234-5678” according to importance in reference
numeral 903, the color border based on the red color may be
provided. In case there is no priority setting for the generated
alarm event, the screen may be provided without a separate
border as shown in reference numeral 901, or the border of
a certain color (e.g., a black color) may be provided.

As illustrated in reference numeral 905, the received
alarm event may be a call reception, and among event
identifying items 450, an image-type icon for identifying the

type of the alarm event like Y ”, event information 400 like
“010-1234-5678 Friend 17, and a color border for alarming
the priority which is set for the alarm event by being formed
in a certain form (e.g., a square form and an elliptic form,
etc.) which surrounds the outer block of the image-type icon
and the event information 400, may be provided together
through the auxiliary display area 120. The color border may
be provided in a color, which is distinguished according to
each priority, such as red, yellow and blue, etc. according to
the priority (important, common and bookmark, etc.)
according to a setting of the portable terminal. For example,
assuming the case a high priority is set for a calling number
0t “010-1234-5678” according to the bookmark in reference
numeral 905, the color border based on the blue color may
be provided.

As illustrated in reference numeral 907, the received
alarm event is a message reception, and among event
identifying items 450, an image-type icon for identifying the

type of the alarm event like «8>» ovent information 400 like
“Come home early!!”, and a color border for alarming the
priority which is set for the alarm event by being formed in
a certain form (e.g., a square form and an elliptic form, etc.)
which surrounds the outer block of the image-type icon and
the event information 400, may be provided together
through the auxiliary display area 120. The color border may
be provided in a color, which is distinguished according to
each priority, such as red, yellow and blue, etc. according to
the priority (important, common and bookmark, etc.)
according to a setting of the portable terminal. For example,
assuming the case a high priority is set for a message
according to the common order in reference numeral 907,
the color border based on the yellow color may be provided.
In case there is no priority setting for the generated alarm
event as in a spam message, the screen may be provided
without a separate border item as shown in reference
numeral 901, or the border of a preset certain color (e.g., a
black color) may be provided according to a setting of the
portable terminal.

In the case of reference numerals 909 and 911, the height
of the auxiliary display area 120 may be smaller than the
minimum text display size, or a color bar may be provided
according to a setting of the portable terminal. As illustrated
in reference numerals 909 and 911, different types of color
bars may be displayed according to the received alarm event,
and color bars of different colors may be displayed accord-
ing to the priority which is set for the received alarm event.
For example, in the case of the alarm event of a call
reception, a straight line bar type may be used as shown in
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reference numeral 909, and the bar may be displayed in a
color corresponding to the preset priority. Further, in the
case of an alarm event of a message reception, a bar type of
a dotted line may be used as shown in reference numeral
911, and the bar may be displayed in a color corresponding
to the preset priority. Further, various types may be provided
in addition to reference numerals 909 and 911 according to
a setting of the portable terminal. For example, an image-
type icon and a color bar may be provided in a combined
form, or a received alarm event may be constituted to be
displayed on the entire area or partial area of the auxiliary
display area 120 according to the importance or conditions
according to a setting of the portable terminal.

FIG. 12 is a flowchart illustrating an operation example of
a flexible display unit 100 for the state change of a portable
terminal according to an exemplary embodiment.

Referring to FIG. 12, FIG. 12 may correspond to a case
where silent alarm mode is predefined by user. For example,
when a user participates in a meeting, etc., the user may set
the environment of the portable terminal to the predefined
state for silent alarm mode. For example, user may put the
portable terminal so that the front surface of the portable
terminal contacts the surface of a table like a desk. Further,
user may put the portable terminal so that the front surface
is directed upward, and the main display area 110 is covered
by the case 800 of the portable terminal. Here, at least one
sensor 330 such as an illumination sensor or an acceleration
sensor may be operating for changing to silent alarm mode,
or a sensor 330 may be operated by a manual operation of
user.

As illustrated in FIG. 12, the controller 390 may detect a
position change (or illumination change) of the portable
terminal as considered above (1001). For example, the user
may place the portable terminal on the surface like a desk.
Then the controller 330 may detect the change of the
position (or illumination change) of the portable terminal
based on the measured value obtained from a sensor 330 like
an illumination sensor or acceleration sensor.

When detecting the position change (illumination change)
of the portable terminal, the controller 390 may compare the
change with preset position information (or illumination
information) (1003). The comparison may correspond to an
operation for determining whether the detected position
change (or illumination change) satisfies conditions for
entering a silent alarm mode.

The controller 390 may determine whether the state
change of the portable terminal is for changing into silent
alarm mode by comparison of the position information (or
illumination information) (1005). For example, if the posi-
tion information (or illumination information) corresponds
to predefined setting information, changing into silent alarm
mode is determined, and if the information does not corre-
spond to predefined setting information, processing accord-
ing general mode is determined.

If change into silent alarm mode is determined (Yes in
operation 1005), the controller 390 may change the current
operation mode into silent alarm mode (1007). Further,
when changing into silent alarm mode, the controller 390
may turn off the main display area 110 and operate the
flexible display unit 100 based on the auxiliary display area
120 (1009).

If it is determined that the state change is not for changing
into silent alarm mode (No in operation 1005), the current
operation mode of the portable terminal is maintained
(1011). If the current operation mode of the portable termi-
nal corresponds to silent alarm mode, the controller 390 may
convert the operation mode into general mode (1007).
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Further, the controller 390 may control operation of a
flexible display unit 100 by selection of at least one of the
main display area 110 and the auxiliary display area 120
(1013).

FIG. 13 is a flowchart illustrating an operation example of
a flexible display area 100 for an alarm event in a portable
terminal according to an exemplary embodiment.

FIG. 13 illustrates an example of confirming the state
(illumination and position, etc.) of the portable terminal
when an alarm event occurs from the outside, and processing
operation by silent alarm mode and operation by general
mode according to the state of the portable terminal. Further,
in FIG. 13, a sensor 330 for determining the state of the
portable terminal for changing into silent alarm mode may
be operated at the time of occurrence of an alarm event.

As illustrated in FIG. 13, the controller 390 may detect an
occurrence of an alarm event among various alarm events as
considered above (1101). For example, the controller 390
may detect the occurrence of an alarm event according to a
call reception, a message reception, an information reception
of a push service, an e-mail reception, or an information
reception of an SNS; etc.

The controller 390 may determine an event processing
method according to the alarm event when detecting occur-
rence of the alarm event (1103 and 1105). For example, the
controller 390 may check the state of the portable terminal
through the sensor 330 as considered above, and determine
one of event processing by silent alarm mode or event
processing by general mode according to the state of the
portable terminal. That is, the controller 390 may determine
whether to operate the silent alarm mode by states of the
portable terminal when an alarm event occurs. Further, when
an alarm event occurs, the controller 390 may determine
whether to enter the silent alarm mode by determining the
current time of the portable terminal. For example, the
controller 390 may determine whether to operate the silent
alarm mode of the portable terminal by determining whether
the current time belongs to a predetermine time (e.g.,
midnight or a certain time period).

If the state of the portable terminal is determined as an
event processing by silent alarm mode (Yes in operation
1105), the auxiliary display area 120 is activated (1107), and
the event information is controlled to be output on the
auxiliary display area 120 (1109). Here, when an alarm
event occurs, the state of the portable terminal is first
determined by an illumination sensor or acceleration sensor
of the sensor 330, and it is determined whether to enter the
silent alarm mode according to the state of the portable
terminal. Further, when entering the silent alarm mode, the
position of the portable terminal is checked secondarily by
the acceleration sensor of the sensor 330, and the direction
of'the display of the event information is determined accord-
ing to the position of the portable terminal.

If the state of the portable terminal is determined as an
event processing by general mode (No in operation 1105), at
least one of the main display area 110 and the auxiliary
display area 120 may be selectively activated (1111). Fur-
ther, the controller 390 may output event information on the
activated display area (1113).

FIG. 14 is a flowchart illustrating an example of an
operation of a flexible display unit 100 for event information
in a portable terminal according to an exemplary embodi-
ment.

FIG. 14 illustrates an example of determining an output
method of event information for an alarm event while the
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silent alarm mode is operated, and processing an output of
event information according to the determined output
method.

As illustrated in FIG. 14, as considered above, the con-
troller 390 may determine an event type according to the
alarm event when processing the generated alarm event by
silent alarm mode (1201). For example, the controller 390
may determine the type to which the alarm event belongs,
among various event types such as a call reception, a
message reception, an information reception of a push
service, an e-mail reception or an information reception of
an SNS, etc. The event type may be identified by checking
the header of the transmitted data according to the event.

When determining the event type, the controller 390 may
determine the event output (alarm) method according to the
determined event type (1203). For example, as described
with reference to FIG. 11, the controller 390 may determine
an event identifying icon (e.g., a text-type icon and an
image-type icon, etc.) corresponding to the event type, an
output by one or combination of event information and an
event identifying item, and/or whether to apply colors by
priorities for event identifying items, etc.

When the event output method is determined, the con-
troller 390 may process event information according to the
determined event output method (1205). For example, the
controller 390 may process event information by combining
the information with the event identifying item according to
the determined event output method so that the information
may be output in the form of one of the methods described
in the description with reference to reference numerals 901
to 911 of FIG. 11.

The controller 390 may output processed event informa-
tion using the auxiliary display area 120 (1207). The con-
troller 390 may determine whether to rotate the event
information to be displayed on the auxiliary display area 120
by checking the position of the portable terminal, and if it is
determined that the event information should be rotated, the
controller 390 may rotate the event information by 180
degrees, and provide the rotated event information to the
auxiliary display area 120.

The foregoing method for providing an event of portable
device having a flexible display unit may be implemented in
an executable program command form by various computer
means and be recorded in a computer readable recording
medium. In this case, the computer readable recording
medium may include a program command, a data file, and
a data structure individually or a combination thereof. The
program commands recorded in a recording medium may be
specially designed or configured or be known to a person
having ordinary skill in a computer software field. The
computer readable recording medium may include Magnetic
Media such as hard disk, floppy disk, or magnetic tape,
Optical Media such as Compact Disc Read Only Memory
(CD-ROM) or Digital Versatile Disc (DVD), Magneto-
Optical Media such as floptical disk, and a hardware device
such as ROM. RAM, flash memory storing and executing
program commands. Further, the program commands may
include a machine language code created by a complier and
a high-level language code executable by a computer using
an interpreter. The foregoing hardware device may be con-
figured to be operated as at least one software module to
perform an operation as described above, and vice versa.

As described above, according to a method and apparatus
for providing an event of a portable terminal having a
flexible display unit described above, as a flexible display
unit, whose two ends are bent, is extended to the side of the
portable terminal, the display area may be easily extended.
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Further, the flexible display unit may be divided into the
main display area of the front and the auxiliary display area
of the side, and an alarm event may be supported using the
auxiliary display area. As such, even in a situation when user
cannot use the main display area of the front, it is possible
to more intuitively check event information based on the
auxiliary display area.

According to exemplary embodiments, when an alarm
event occurs, the state of the portable terminal is checked,
and it is possible to process an event information output of
the occurred alarm event at the mode corresponding to the
checked state. For example, if the state of the portable
terminal corresponds to various situations where the main
display area of the flexible display unit is not used, i.e., silent
alarm mode, event information according to the alarm event
is outputted using the auxiliary display area of the flexible
display unit, and if the state of the portable terminal corre-
sponds to a situation where the main display area is used,
i.e., general mode, event information according to the alarm
event may be output through at least one display area based
on a setting of the portable terminal among the main display
area and the auxiliary display area. As such, various
responses to an alarm event such as a call reception, a
message reception, a push service reception and/or an SNS
alarm reception, etc. are possible, thereby improving user
convenience. Further, the present inventive concept may be
implemented in all types of portable terminals and various
devices corresponding thereto. Further, optimal environ-
ments for an output of event information by states of the
portable terminal may be implemented, thereby improving
usability, convenience and competitiveness of the portable
terminal.

Although exemplary embodiments have been described in
detail hereinabove, it should be clearly understood that
many variations and modifications of the basic inventive
concepts herein taught which may appear to those skilled in
the present art will still fall within the spirit and scope of the
present inventive concept, as defined in the appended
claims.

What is claimed is:

1. A portable device comprising:

a display comprising a display area, the display area
comprising:
a main display area; and
an auxiliary display area, the auxiliary display area

comprising a curved portion extended from the main
display area; and

a controller configured to operate the portable device in
one of a first mode in which information is displayed
only on the auxiliary display area and a second mode in
which information is displayed on the auxiliary display
area and the main display area, in response to an
occurrence of a first event while in the first mode,
control the display to display event information corre-
sponding to the first event only on the auxiliary display
area, and in response to an occurrence of a second event
while in the second mode, control the display to display
event information corresponding to the second event on
the main display area and the auxiliary display area.

2. The portable device of claim 1, further comprising:

a sensor configured to detect a state of the portable device,

wherein the controller is further configured to control the
display to display the event information corresponding
to the first event on the auxiliary display area in a
format based on the detected state of the portable
device.
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3. The portable device of claim 2, wherein the controller
is further configured to control the display to display the
event information corresponding to the first event in a
rotated orientation according to the detected state of the
portable device.

4. The portable device of claim 2, wherein the controller
is further configured to operate the portable device in the
second mode according to the detected state of the portable
device.

5. The portable device of claim 2, wherein the detected
state comprises an orientation of the portable device.

6. The portable device of claim 1, wherein the first event
comprises an alarm.

7. The portable device of claim 1, wherein the first mode
is a silent alarm mode.

8. The portable device of claim 1, wherein the event
information corresponding to the first event comprises at
least one of a calling number, a caller’s name, an identifying
icon for the event of the event information, and a color bar.

9. The portable device according to claim 1, wherein the
main display area is inactive in the first mode.

10. The portable device according to claim 1, the main
display area is blank in the first mode.

11. The portable device according to claim 10, wherein
the blank main display area is black.

12. The portable device according to claim 1, wherein the
controller is configured to activate the first mode or the
second mode in response to a user input.

13. The portable device according to claim 1, wherein the
main display area is flat, and wherein the auxiliary display
area is curved.

14. The portable device according to claim 13, wherein
the main display area and the auxiliary display area are
integrally formed in the display.

15. The portable device according to claim 13, wherein a
size of the main display area is greater than a size of the
auxiliary display area.

16. The portable device according to claim 15, wherein
the size of the main display area comprises a height of the
main display area and a width of the main display area,

wherein the size of the auxiliary display area comprises a

height of the auxiliary display area and a width of the
auxiliary display area, and

wherein the width of the main display area is greater than

the width of the auxiliary display area and the height of
the main display area is equal to the height of the
auxiliary display area.

17. The portable device according to claim 13, wherein
the auxiliary display area is convex and extends between a
front surface and a rear surface of a housing of the portable
device.

18. The portable device according to claim 1, wherein the
auxiliary display area extends from the main display area at
an acute angle with respect to a plane of the main display
area.

19. The portable device according to claim 1, wherein the
first event comprises receiving an incoming telephone call.

20. A portable device comprising:

a display, the display comprising:

a main display area; and

a curved display area, the curved display area compris-
ing a curved portion extended from the main display
area; and

a controller configured to operate the portable device in

one of a first mode in which information is displayed on
the curved display area and a second mode in which
information is displayed on the main display area and
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the curved display area, in response to an occurrence of
a first event while in the first mode, control the display
to display event information corresponding to the first
event on the curved display area, and in response to an
occurrence of a second event while in the second mode,
control the display to display event information corre-
sponding to the second event on the main display area
and the curved display area.

21. The portable device of claim 20, further comprising:

a sensor configured to detect a state of the portable device,

wherein the controller is further configured to control the

display to display the event information corresponding
to the first event on the curved surface area in a format
based on the detected state of the portable device.

22. The portable device of claim 21, wherein the control-
ler is further configured to control the display to display the
event information corresponding to the first event in a
rotated orientation according to the detected state of the
portable device.

23. The portable device of claim 21, wherein the control-
ler is further configured to operate the portable device in the
second mode according to the detected state of the portable
device.

24. The portable device of claim 21, wherein the detected
state comprises an orientation of the portable device.

25. The portable device of claim 20, wherein the first
event comprises an alarm.

26. The portable device of claim 20, wherein the first
mode is a silent alarm mode.

27. The portable device of claim 20, wherein the event
information comprises at least one of a calling number, a
caller’s name, an identifying icon for the event of the event
information, and a color bar.

28. The portable device of claim 20, wherein the main
surface area is a front surface of the portable device and the
curved surface area extends between the front surface and a
rear surface of the portable device.
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29. The portable device according to claim 20, wherein
the main surface area is inactive in the first mode.

30. The portable device according to claim 20, the main
surface area is blank in the first mode.

31. The portable device according to claim 30, wherein
the blank main surface area is black.

32. The portable device according to claim 20, wherein
the controller is configured to activate the first mode or the
second mode in response to a user input.

33. The portable device according to claim 20, wherein
the main surface area is flat.

34. The portable device according to claim 20, wherein
the main surface area and the curved display area are
integrally formed in the display.

35. The portable device according to claim 20, wherein a
size of the main surface area is greater than a size of the
curved surface area.

36. The portable device according to claim 35, wherein
the size of the main surface area comprises a height of the
main surface area and a width of the main surface area,

wherein the size of the curved surface area comprises a

height of the curved surface area and a width of the
curved surface area, and

wherein the width of the main surface area is greater than

the width of the curved surface area and the height of
the main surface area is equal to the height of the
curved surface area.

37. The portable device according to claim 20, wherein
the curved surface area is convex and provided between the
main surface area and a rear surface of the portable device.

38. The portable device according to claim 20, wherein
the curved surface area extends from the main surface area
at an acute angle with respect to a plane of the main surface
area.

39. The portable device according to claim 20, wherein
the first event comprises receiving an incoming telephone
call.



